CCL2-Mediated Reversal of Impaired Skin Wound Healing in Diabetic Mice by Normalization of Neovascularization and Collagen Accumulation.
Patients with diabetes frequently present with complications such as impaired skin wound healing. Skin wound sites display a markedly enhanced expression of CCL2, a potent macrophage chemoattractant, together with macrophage infiltration during the early inflammatory phase in skin wound healing of healthy individuals, but the association of CCL2 with delayed skin wound healing in patients with diabetes remains elusive. In this study, we showed that, compared with control mice, mice with streptozotocin-induced diabetes displayed impaired healing after excisional skin injury, with decreased neovascularization, CCL2 expression, and macrophage infiltration. Compromised skin wound healing in mice with diabetes was reversed by the administration of topical CCL2 immediately after the injury, as evidenced by normalization of wound closure rates, neovascularization, collagen accumulation, and infiltration of macrophages expressing vascular endothelial growth factor, a potent angiogenic factor, and transforming growth factor-β. CCL2 treatment further increased the accumulation of endothelial progenitor cells at the wound sites of mice with diabetes and eventually accelerated neovascularization. Thus, the topical application of CCL2 can be an effective therapeutic option for the treatment of patients with diabetes with defective wound repair, promoting neovascularization and collagen accumulation at skin wound sites.